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I

1. This study on acute toxicity of hexachloroethane was performed in
support of a request from the US Army Health Clinic, Pine Bluff Arsenal,
but the report is such tha® it could benefit other DOD facilities or
activittes handling this chemical,

2. A summary cf the pertinent findings and recommendations of the
incTosed report foilows:

The relative toxicity of hexzchlorcethane was assessed by a review of
availablie data and by experimental studies in animals. Hexachloroethane
was found to be moderataly toxic orally, produced reversible eye irri-
tation and little or no s¥in irritation. Hexachloroethane should not
pose an acute inhalation raza~d except when high vapor concentrations are
evolved following contact with hot surfaces. Possible hazards from
subchronic and chronic exposures to hexachloroethane were not addressed
in this assessment. Development of a firm expression of the overall
toxicity of hexachloroethans will depend on the results of studies aimed
at subchronic and chronic iexicity in multiple species.
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DEPARTMENT OF THE ARMY
U.S ARMY ENVIRONMENTAL HYGIENE AGENCY
ABERDEEN PROVING GROUND. MARYLAND 21010

HSE-LT-T/WP

ASSESSMENT OF ACUTE TOXICITY OF
HEXACHLOROETHANE*t IN LABCRATORY ANIMALS
STUDY NO. 51-0075-78
JULY - OCTOBER 1976

1. AUTHORITY, Lletter, SARPB-MD, US Army Health Clinic, Pine Bluff Arsenal,
14 June 1976, subject: Toxicity of Hexachloroethane.

2. REFERENCES.

a. Toxicology DiviSion Procedural Guide, US Army Environmental Hygiene
Agency (USAEHA), 1972, revised 1976.

b. Title 29, Code of Federal Regulations (CFR), 1976 ed., Part 1910,
Occupational Safety and Hea:th Standards.

c. Title 40, CFR, 1976 ed., Part 162, Regulations for the Enforcement of
the Federal Insecticide, Fungicide and Rodenticide Act.

3. PURPOSE. The purpose of tiris study was to acquire information concerning
the toxicity of hexachlornethane by review nf available data and by
experimental studies in animals. This information provides a basis for
advising on possible acute health hazards associated with the handling of
this compound in the preparation of smokes, flares, and associated munitions.

* In conducting the studies described in this report. the investigators
adhered to the "Guide for the Care and Use of Laboratery Animals,” US
Department of Health, Education, and Welfare Publication No. (NIH) 74-23,
revised 1972, second printing 1974.

t The experiments reported herein were performed in animal facilities fully
accredited by the American Association for Accreditation of Laboratory Animal

Care.
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4. BACKGROUND.

a. Hexachloroethane, C,Clg, {carbon hexachloride; perchloroethane;
1,1,1,2,2,2 - hexachloroethane; phenohep; CAS Number 000067721) is a
crystalline white solid with a mo‘ecular weight >f 236,74, bp 186.8°C and
density 2.09. It has a camphoraceous odor, readily sublimes without meltina
and is soluble in alcohol, benzene, chloroform. ether and oil: insoluble in
water. It 1s used as a solvent, in explosives, as ? campher supstitute in
celluloid, and as a rubber vulcanizing accelerator. It is used in
veterinary practice as an anthelminthic for 1iv?§tock and for treatment of
liver. fluke in sheep. In a rabbit study using ‘-C-labelled compound,
numerous metabolites are formed following administration, some of which were
excreted in the urine and others inte the ewpired air. Only 5 percent of the
dose (0.5 a/kq) appeared in fne urine, but up tc 25 percent ot the dose mav
ce eliminated in the expired air. The mechanisms for the formation of the
metabolites are not clear, but they probably involve uirect removal of
chlorine to yield tetrachlorocthylene wnich is a major metabnlite of
hexachloroethane, 2

b. The lowest publiched lethal dosages for henachlcroethere were 325
ma/kq administered intravenously to the dou and 4000 ma/ka aiven
subcutaneously to the rabpit.® It has been reported to be mocerately
irritating to the skin and mucous membranes. Sax gives the materia) a
moderate hazard rating involving both 1rreversible and reversible changes not
severe enough tc cause death or permanent injury. He rspgrts that liver
irjury has been described from exposure to this material.

¢c. The material is qgiven a slight explosion hazard rating, but is &~
considered a dangerous disaster hazard since, when heated to decomposition,
it emits highly toxic fumes of phosgene.?

4, The recon.sended 8-hour Occupational Safety and Health Administration
(OSHA} Federal standarda for hexachloroethane in the workplace is 1 ppm (9.7
mg/mo) with a skin notaticn. Skin refers to the potential comtributicn to
the overall exposure Dy the cutaneous route including mucous membranes and
eyes (reference paragrapn 2b).

e. Gleason et al% pctes the chemic3i as verv toxic causing more pozent
central nervous effects than chloroform or carbon tetrachioride, hut slower
in action. On ingestion, severe mucosal injury and often liver nscrosis
occurs.
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f. The QSHA Standarc - Afr of 1 ppm #2s recommended becavuse of the
sericus injury potential to severa) organ systems of the body. However,
pecause of the paucity of reports of human experience, 3% 1s not known
mhetheg the I ppm timit is sufficiently low te prevent chronic injury in all
cases.

g. A literature search using the data pase of the National Library of
Medicine revealeq hexachlorcethane had weak therapeutic activity in gquinea
pigs witn experimental opisthorchiasis. It has been used as carriers for
evaporation of natural pyrethrins and pyrethroic insecticides.

h. The sample used in these studfes was received from Pine Eluff
Arsenal, AR, identified as technical qrade and manufactured by Hummei

Cnemizal Company, Plainfield, NJ, under Mil H 2353 with Hational b
{NSN) €810-00-§00-001, ! onal Stock Mumber

1. Definitions of selected terms and abbreviatisns used in this report
are found in Appendix A. Numerical data presented in the Appendices are
exporessed as the mean plus or minus one standard deviation. Statistical
significance in this report nas been selected at the 0,05 level of
prodbasitity.

. FINDINGE, A tabular presentation of anima. toxicity data developed in
this Agency follows:

TABULAR PRESELITATION OF DATA

Test Fesults Interpretation

SKIN IRRITATION STUDIES

Raobits

Single 24-hour application No primary irritation of Irritation Category IV
1o intact and abraded skin the intact or abraged (refzrence Appendix B).
of New Zealand White skin at 24 or 77 hours
rabbits. 0.5 g dry technical or 2t 7 days. Irritation
grade compound applied scores renged from 0 te 1
to each of six rabbits. with a mode of 0, Results

are shown in detail in

Appendix D,
0.5 g technical grade No edema and barely per- Irritation Category II1
compound as a paste in 0.5 ceptible erythema of intact (reference Appendir B),
m! distilied water applied skin areas at 24 hours, Rubber gloves should
to each of six rabpits. Abraded skin areas showed be worn when working
{Scoring for the evaluatiun barely nevr:eptible edema compound,
oF¥ skin reactions are shown formaticn in one rabbit with
in Appeadix C). moderate to slight erythema

reactions. Irritation scores
ranged from O to 2 with a
mode of Q, Results are shown

in detail in Appencix E.
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TABULAR PRESENTATION OF DATA

Test Results

EYE IRRITATION STUDIES

Interpretation

Rabbits

Single 24-kour application
of 0.1 g dry technical
grade compound to one eye

Moderate corneal damage, Irritation Category Il
iritis and conjunctivitis {reference Appendix B)
was produced in five of six fve protection should

PR T

A T il LR e R

IR

of each of six New Zealand

wWhite rabbits.

H

rabbits at 24, 48 and 72
hour observations. No

signs at 7 days. Results

are shown in detail in
Apnendix F.

be worn when handling
this compotnd. If
hexachloroethane should
accidentally get into
the eyes, it should be
immediateily washed out
witn copious amounts of
witer.

————

Test

Results

Interpretation

APPROXIMATE LETHAL DOSE {ALD)

INTRAPERITONEAL INJECTION

Rats {male) - corn oil
diluent

ALD - 2900 mg/kg
Toxic signs were ataxia,
tremors and convulsions.

Inherent acute toxicity
is apparently low.

=

ORAL ADMINIZTRATL N

N Rats {male} - corn o1l ALD - 4900 mg/kg Presents 1ittle lethal
- diluent Toxic signs were ataria, hazard from acute

] red discharge from eyes, ingestion,

3 tremors and cenvulsions.




Study No. 51-0075-78, Jul - Oct 76

TABULAR PRESENTATION OF DATA

Test Results Interpretation
LD5(STUDIES
« ORAL ADMINISTRATION
Rats {maie) - corn oil LDgo - 5160 mg/kg Toxicity Category IV

(95% C.L. 4250-6270 mg/kg) (reference Appendix B)
Slope 6.13 SE + 1.54;

Major toxic signs were

! tremors, ataxia and red

discharg= around eyes.

Results are shown in detail

in Appendix G.

Giluent

DERMAL APPLICATION

R e AT ™ N Ay 4 P DT~ G T 5 AR Arraes -
W TR

Rabbits (male) LDgg 232 g/kg Toxicity Category III
Four rabbits per dosage No deaths at dosages up to (reference Appendix 8]
level - each gram cf 10 g/kg. Two out of four

tecnnical grade material dead at 32 g/kg. No skin

wetted with 1 ml frritation. Results are

distilled water snown in detail in Appendix H.

i
b
£
£
£
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TABULAR PRESENTATION OF DATA

Test Results
SENSITIZATION STUDIES

Interpretation

Guinea Pigs (Male)

Intradermal injection of

0.1 percent suspension

(w/v) of hexachlorgethane

or o a 0.1 percent
suspension of dinitro- '
chlorobenzene (DNCB)* in

a mixture containing 1

volume of propylene

glycol and 29 volumes

of nomal saline

Ten test guinea nigs

Challenge dose of hexachlo-
received and were

Test compound did not
roethane (last intradermal

sensitize guinea pigs

challenged with a 0.1
percent suspension of
hexachloroethane

Ten positive control
guinea pigs received and
were challenged with a
0.1 percent suspension
of DNCB

injecticn after a 2-week

rest period) produced no

greater response than did
the initial injection.

bositive contrcl (DNCB)
produced sensitization in
10 of 10 guinea pigs.

and is not expected
to cause a sensiti-
zation reaction in
humans.

* A known skin sensitizer
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TABULAR PRESENTATION OF DATA

Test

Resul ts

Interpretation

ACUTE INHALATION VAPOR EXPOSURES

Single 8~Hour Exposure

A group of six male rats
was exposed to vapors of
hexachloroethane at a
nominal concentration of
2.5 mg/1 (260 ppm).
Dispersion tube held at
23°C; chamber flow 1 g/min.

Rats exposed at room
temperature to a nominal
cencentration of 2.5 mg/1
for 8 hours shcwed no toxic
signs during exposure or

for 14 days thereafter.

Body weight gain and organ-
to-body weight ratios of

the exposed rats were not
significantly different

from chamber control
(reference Appendix J). No
exposure-related gross or
histopatholoyic changes were
noted in tissues and organs.
The following tissue sections
were examined from control and
exposed rats (260 ppm); eyes,
brain, lung, trachea, nasal
turbinates, heart, thymus,
stomach, small intestine,
large intestine, liver,
pancreas, spleen, adrenal
glands, kidneys, urinary
bladder, testes, skin,
skeletal muscle, bone

and bone marruw.

Compound, at room

temperature, should
present no acute
inhalation hazard from
single short-term
exposure.
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TABULAR PRESENTATION OF DATA

Test

Resul ts Interpretation

A group of six mal2 rats
was exposed to vapors of
hexachloroethane at a
nominal concentration of
57 mg/1 (5900 ppm;.
Dispersion tube reld at
50°C; chamber flow at

1 £/min.

A group of sir male rats
were exposed to room air
only and served as
champer controls.

Compound is moderately
toxic at high concen-
tration and exposure
should be avoided.
Compound should not be

Rats exposed to a nominal
concentration of 57 mg/l
(5900 ppm) for 8 hours
showed severe toxic signs
including deach. At 6
hours, one exposed rat handled at elevated
showed a staggeved gait, 2 temperatures witnout
out of 6 were dead at 8 hrs, respiratory protection
Surviving rats showed a or in hooas.

reduced bodv weight gain

over the 14 days observa-

tion period as comparecd

with controls (refer- e

Appendix K). Four exposed

(5900 ppm) and four control

animals were necropsied 14

days post exposure. No gru,.

exposure-related lesions were

observed. PRepresentative tissue

sections of the following organs

ang tissues were examined

histologically; eyes, brain, lung,

trachea, nasal turbinates, heart,

thymus, stomach, small intestine,

large intestine, liver, pancreas,

spleen, adrenal glands, kidneys,

urinary bladder, testes, skin,

skeletal muscle, bone and bone

marrow. Exposure- reiated lesions

were observed in two of the four

exposed animals. The lesions in

both animals were a subacute

diffuse interstial pneumonitis of

minimal to moderate severity.

vascular congestion in association

with these lung changes were also

observed. A purulent exulate was

abserved in the nasal turbinates

f~om one of four control and one of

four exposed animals. This change

was not deemed exposure-related,

but an indication of a low-grade

2demic upper respiratory disease.
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TABULAR PRESENTATION OF DATA

Test Results Interpretation

Single 6-Hour Exposure

A group of six male rats Rats exposed to a nominal Handling hexachloroethane
was exposed to vapors of concentration of 17 mg/1 at elivated temperatures
hexachioroethane at a (1000 ppm) for 6 hours should be avoided untess
nominal concentration of showed staggered gait (2 out wearing respiratory

17 mg/1 (1000 ppm). of 5) and reduced weight gain protection or in hoods.
Dispersion tube held at after 24 hours followed by

50°C; chamber flow at *  normal rate up to 14 days

1 £/min. (reference Appendix L), No

exposure-related gross or
nistopathologic changes were
noted in tissues and organs.

A group of six male rats The following tissue

were exposed to room air sections were examined

only and served as from control and exposed

chamber controls. (1000 p?m) rats: eyes,
brain, lung, trachea, nasal

turbinates, heart, thymus, stomach,
small intestine, large intestine,
liver, pancreas, spleen, adrenal
glands, kidneys, urinary bladdev,
testes, skin, skeletal muscle, bone
and bone marrow.
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TABULAR PRESENTATION OF DATA

Test Results Interpretation
i
3 MUTAGENICITY PLATE ASSAY%#
(In Vitrc Mutagenic Evaluation)
Y A study was performed to Nonactivation Tests Hexachloroethane did not
3 evaluate hexachloroethane Tests conducted on hexa- demonstrate mutagenic
: for genetic activity in chloroethane in the absence activity in an’ of the
4 microbial assays with and of a mctabeclic system were assays conduct:d in this
without the addition of all negative. evaluation and is considered
nammralian metabolic ot mutagenic under these
activation preparation. / test conditions.
One yeast strain, Activation Tests
Saccharomyces Tests conducted on hexa-
cerevisiae (D4), and chloroethane in the presence
five bacteria strains of the rat liver activation
of Salmonella system were all negative.

: typhimurium (TA-1535,

3 TA-1537, TA-1538, TA-98,
TA-100) were used 1n
evaluating mutagenic

pote .tial. The compound
was tested directly and

in the presence of liver
microsormal enzyme prepara-
tions from rats pretreated
with Aroclor® The com-
pound was tested over a
series of concentrations
such that there was either
quantitative or qualitative
evidence of some chemically
induced physiological
effects at the high dose
level. The low dose in ail
cases was below a concen-

4 tration .hat demonstrated

4 any toxic effect. The
doses employed for the

3 evaluation of hexachloro-

3 ethane were 0.1, 1.0, 10,
100 and 500 ug of this
compound per plate. The
solvent used was Dimethy]
Sulfoxide.

Gl

Tl AL R LS A L s g ]

t Work performed under contract by Litton Bionetics, Inc., Kensington, MD (LBI
Project No. 2683, 24 November 1976).

® Aroclor is a registered trademark of Monsanto Chemical Co., 800 N. Lindberg 8lvd,
St Louis, MO. Use of trade names does not imply endorsement by the US Army, but is
used only in identification of a specific product.

10
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6. DISCUSSION. Previously reported studies indicated that this compound
posed a hazard from skin and inhalation exposures. Results from acute
toxicity studies reported here do not support those assumptions, i.e., toxic
signs from single inhalation exposures only at 1000 ppm and a dermal LD5?
equal to or greater than 32 g/kg. It was also only moderately toxic orally,
produced reversible eye irritation and little or no skin irritation.
Although it sublimes at room temperature, hexachloroethane does not seem to
) pose an acute inhalation hazard except pertups from circumstances where the
4 ) compound would accidentally come into contact with hot surfaces. The subject
of species differences and subchronic and chronic exposures needs to be
addressed before firm conclusions as to its overall toxicity can be
considered.

Y RRIENG

IRy

Y,

7. RECOMMENDATION. 1t is recommended that long-term and multiple species
exposures be addressed in order to more fully deveiop a firm expression of
the inherent toxicity c¢f hexachloroethane.

VU R RGBT

/— !/5\\\{/ }{Z&/‘?/
MAURICE H. Wtbw .

Chief, Toxicity Evaluation Branch
Toxicology Division

ERa g S L L e

« a -Ltw.«w‘v\l:_ [ad
JOSEPH A. THOMASINO, M.D.
g CPT, MC
1 Occupational Medicine Officer
Occupational and Environmental
Medicine Division

Z APPROVED:
| ) D Sy //7
;%2‘4 \%/’/)"”’”

““ARTHUR  WCCREESH, Ph.D.
Chief, Toxicology Division

-~ 7 (‘.._7 .
Al T AT U
ROBERT W, FELLINI, ™.D.
LTC, MC
Chief, Occupational and Environmental
Medicine Division

11
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APPENDIX A

GLOSSARY OF RECURRING DEFINITIONS, ABBREVIATIONS AND SYMECLS
USED BY THE TOXICOLOGY DIVISION, USAEHA

Definitions of medical terms and abbreviations used in this report are in
agreement with Stedman's Medical Dictionary, 20th Edition, published by the

Williams and WiTkins Company, caltimore, MD (1961). The following terms and
abbreviations are either not found in the above reference or have been
modified to fit the special purposes of this report. Some of the terms have
been included below for special emphasis.

WORD

Acute Exposure

Approximate Lethal Douse

Hazard Evaluation

Nominal Concentration

Primary Irritation

Subchronic Exposure

DEFINITIONS

DEFINITION

One exposure to exogenous test matersal for
no longer than 8 hours. Animals a:e normally
observed for 14 days after expocure,

In range finding the €irst dose of the lowest
series of three ascending doses (each being
50 percent higher in concentration than the
previous) all of which produce fatalities.

A study performed to estimate the degree of
danger associated with the use of a material
under specified conditions of use.

Concentration of compound in the exposure
chambers as detemmined by ascertaining the
weight of the sample lost from the dispersion
apparatus divided by total volume of chamber
air used throughout the exposure time.

A local inflammatory reaction of the skin,
produced by a compound, which does not produce
desiruction or irreversible change at the

site of contact.

Repeated daily or constant exposure to a test

material for no longer than 179 days nor less
than 2 days. Post observation period will vary.

A-1
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Technical Grade Compound As produced by the manufacturers of their
commercial compound; definition dependent
upon manufacturer's criteria.

WAHTATE AT AN DI e

Symbol Meaning
: > is greater than
E < is less than
% £/min liters per minute
é mg/1 ' milligrams of compound per liter of air
: g / gram

equal to or greater than

v

HYMG Tt

(YRR AR S L
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APPENDIX B
TOXICITY CATEGORIES: 40 CFR 162

Hazard Indicators 1 1T 11T TV
0:al LDgg---vmmmmmmmcenmn Up to and From 50 From 500 Greater than
including through through 5,0u0 mg/kg
50 mg/kg 500 mg/kg 5,000 mg/kg
Inhaiation LCs0:
(a) Dust or mist Up to and  From 2.0 vrom 20 Greater than
including through 20  through 200 200
2.0 mg/1
(b} Gas or vapor Up to and From 200 From 2,000 Greater than
including through through 20,000
200 p/m 2,000 27,000
Dermal LDgg Up to and From 200 From 2,000 Greater than
including through threugh 20,000
200 mg/kg 2,000 20,000
Eye effects Irreversible Corneal No cornea. No irritation
corneal opacity opacity
opacity at reversible irritaticn
7 days within 7 reversibla
days or within 7
irritation days
persisting
for 7 days
Skin irritation---------- Severe Moderate Hild or No irritation
irritation dirritation slight at 72 hours
or damage at 72 hours irritation
at 72 hours at 72 hours
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APPENDIX C
EVALUATICN OF SKIN REACTIONS*

Erythema and Eschar Formation

to erythema 0

Very slight erytnema (barely perceptible) 1

Well defined erythema 2

Moderate-to-severe erythema 3

Severe erythema (beet redness to slight 4
eschar formation)

tdema Formation

No edema C
Very slight (barely perceptible) 1
Slight edema (edges of area well defined 2
by definite raising)

Moderate edema (edges raised approximately 3

1 mm)

Severe edema (raised more than 1 mm and
extenoing beyond area of exposure)

* An individual irritation score s equc! to the sum of the scores for edema
formation and erythema and eschar formation.

C-1




291 ¥3D Ob «

| | |
! 0°1 _ Te30%
‘ 0 Te303qns
0 0 ¢ 0 2L uyis popeaqy
i 0 0 0 Q A UTNS papeIqy
0 0 ¢ 0 2 uTYS 3d®'3UY
“ 0 0 0 0 e uTys 3nezux
_ - —
i UoT3IewIos ewapd W
{ 0'T Te303qU§
‘uolseage ue buLpunodsns 0 U G 0 2L uTYS popeaqy
ULYS 3y3 pue uljys 3oejul ayj 0 0 G 0 ve UTIS papeaqy
30 uolyeiiaat Adewtud ou buronpoad €€°0 0 1 o 2! UTHS 3Ioe3UI
spunodwod aue cpunodwod A 3], [9°0 o 1 e b2 uTyS 3I0'3UJ
m Ieyosg 3 ewouylzkig
P~
S3USWUOD 31008 ueay 9 [ v € <l 1 SINOH 1
! “ON 3 Tdqey UoTIeAIDSQ0
| ﬂ asuodsay Jo BwIiL
93LS uoijed L dae uLys 4aa s1I8avd
puUnOdwcd sUL[|e3SAUD BLym Adp b G0 40 M ALIHM GNVTYIZ MAN
uotjestdde unoy-pz dlbuls . gnorsTANOD » RMODEIND ALIDIXOL SIOTIIT NINS RUVWING
. "
BUBYJ}D0U0|YORXBH  GNNOJHOD
0 XIGN2AQY

9L 320 - 1P “8L-GL00-1G "ON Apnig




29T ¥dd Ot «

_ H
! 00"t Te30L
’ £E°0 Teloagns
; - 0 0 0 0 el uTysS papeIqy
_ €e°0 G 0] 1 127 utyS pepeIqy
: 0 0]0 0 2L uTYS 3oeIUI
0 0[O 0 124 uTys 3Ioe3ur
Land
uoTjPWIO] eWaIpPH '
“ W
. L9°E i Te3039ns
TUOLSRUQR UR buUlpunoddns /9°0 0 0 l 2l uTS popraqy
ULys ayj J0 pue ULMYs FDBIUL 3Yy3 JO- L9°1 1 11 ¢ $e UTHS pIpeaqy
uoL3e3(iat Adrutuad pliuw butonpoudi £€°0 L S ] 0 2L uTYS 39e3Ul
Spuncuwod ade spunodwod 1]} umom 0°1 1 1 1 e uTysS 3Ioezuy
Ieydosdy 3 euwsdylal
Lo~
i S3 UBWWoD ¢ 9I0DS5 uedn 9 S 14 € Nx.__‘ 1 SINOH
| “_ "ON 31qqed UOT3ICAISSA0
h asuodsay 3O suty
JOIeR Pol | L3slp
W [ Y3 LM pauslsLow pUnoGUOd duLflels SL199Y |
-A42 30 weab yoejy *a3Ls uoljedljdde 111 FLIHM ONVIVIEZ MI
/punoduo> pausjlsiow weub §°Q - sNCIIIANOD ¥ RIODFLWD ALIDIXOL SI03IIT NINS XYWWIY
BURYID0L0| YoeXSY ANNOJWOD
3 XIAN3ddv

9L 320 - LnC ‘8L-GL00-1S °"ON APNYS




29T ¥4 oY »

g°'0 {010 0} 0 (0 seaT3ounfuc)
0'0 6{0}0 0y 00O sTaI skeq- '
. G°0 01010 0 01} 0 B3UIOD
0°'1 1 0 I 2 I I aea” 3ounfuod
0'0 0|00} O O}0O STII ZL
20 0!l 0 ]0D I} 010 'aUIOD
O”¢ €|l 9|t vl ¢! ¢ araT3OUNLUO)
*sAep / o.o 0y 010| 0l 0}0 STaI 117
ULYILM 8[qLS4A3ABL AJLORTO 8°0 STy T o) 1) 1T BaUI0) 0
[eaua0d Yatm eAat3ounfuod 03 -
' A4anfuy swos uolllppe ul
‘pue e3UL0D 3Y3 03 Aunfut §°9 g: 9|9 vl v | £ aearzounfuo)
pltw buponpoud spurnod 8°0 IR 11 ol 1 s131 vz
~Wo2 aJe Spunodwod 11 3e) G°1 1 2412 2l 01 2 BOUIDD
SIUBUUWOD 21008 ueapy ow q v € F2 1 aan3onals SARJQ~-SIYH
- *ON 3Tqqey T Butpeoy |
S2I008 3O BwuYyg
3iqGed ydea o 3hs 3uo 03 punodwod
mcw_FMme;u 93tym Aup 3o 6 1°Q 40 uotLjzed 11 qLIHM azcmmwwmmwz
-tldde unoy-yg 3(buLs . sxorrranod 3 AYODIALYD ALIDIXOL SL0343dd FAI FINOY
BURYIB0U0 | YoRX3H  :aNNOJWOD
4 XIAQN3ddvy

9L 390 - P “8£-SL00-1S "ON Apmas




29T ¥4J OF «

‘elseueyina 03 3 qe3anqgi.33e asoyz 3dodxa SUOLSA| SSOUD ON :SUOALAUNG
*X33400 ABUpLY 9yl JO uoljeJauabap pamoys 3ed auQ :Sjuspadag :Asdoiny ssoug
*sAep £ 404 pajsisdad pue Jaybiy pue £3/6w Q106 40 ssbesop

up psueadde buidseb ‘eixeje ‘saowsd) °poldad uoLIeALRSGO Aep-pT Inoybnouyl
pajsisdad pue sabescp [|e 3@ BulLsop jo Ae> s&Aa punoue paJeadde a3eprxa pay :uOLIeILXOJUT 30 subig

A . et o/ | . Wlew|aw| W | s 0 00001
! Ql.ﬂ ! '
S1Z | 061 | 91 sl2 012 9/9 _ i W] ENW A S 0§ Ov6L
| vF ! ;
052 _ L12] (81 067 017 . mmmax_ W Wl €W S 05 01€9
8T+ ET+ ] 11+ 81+ [+ | . - -
vS2 1 22| LOZ ySz Qlz | 9/2 ! K S 0§ 010§ «
OF+ ¢ 6ot LU+ 0+ 9++ _ ( ¢ 0 086
157 | 1221 261 16z 5§02 | 9/0 | ” ¢
Ut+ | 0T+ 1+ 0T+ 6+ ! ,
L2 | 6Ye | 12¢ 2Lz 0Lz . gz | - Wi W S 0§ 091€ |
R Wi %o o0 0 s 05 0152
B T S TUTE 3T9L] - BAT3 bi-Z | L| 9l S|Pl €l [ve-el |et-v [ ¥-0 T .
sked IR Apcd | -eTnund _ sked SINOH 2u0) abesog
(B) -s3am Apost URdNW | ueanw | JAON | (uy X3Treaxow ‘(S) SubIS 3O 33suQ
[C[0Z6jy) L10 UA0D UL UOIIN[OS %0G SB pada3Siutuwpy SUOTITRUOD GVISIM ‘ATIMVA-3NOVIdS
. adoTs SIVd TTVW
v5°1 as €1°9 0Sg1 TV¥0 TLODY
~—t7bwUZ2I=052F -1°0 %56 BY7BW 0915 »°°a1
Al »A¥093LYD ALIDIXOL BURY}BOJO[YOBXIH  :ANNOJHQD

9 XION3ddv

9L 300 - (NP “8/-G/00-19 °ON Apnas




291 Y40 O «

by/b 2€ 3R BSOdNW vldlseb ay3 Jo e LwakadAy

P3MCi{S SUQ Pu2 X33400 ABUPLY BY3 4C UOLYSBDUOD paMOYs om} “s3Lqqed 81 3y3 '

suolLsa| ssoub oN

UOLIRTLAAL ON

ssop juybLam Apog

:SAOALAUNG
:squspada( :Asdojny SsSouy
1UOLYRYLUU] | Bwud(

1U0L3BILXOJUT JO SubLs

{ | “ m ”
i “ | !
_ 65 +iE9+ bee 1657+ 6ETH] /0 ! (0)
‘ 6L €.12°€ I'£i6]°€ 9b°E : {047 UO7)
. DT "T+1€E 7+ Oy “F 0T "1+ 6€°F m “ —
! 81°219y°2 flrzlgl g 9p'e!  v/z | ! 2 : 0°2¢ | £
8 L97+i89"+ pL "+ 1£9°+ V14 W M
| __160°€i/6°2 b2 2 60°€ 1p'2; /0 | | | 0°01
i 1 0STHIBY F 6y F 05 % 8€°F . '
- LElele 19-7 fty'e 08 2| /0 | | 2'¢
1 FGEFIEl ¥ "% GE g 9%'x ! !
¢ qyreesice wm & WN¥M WMxm /0 m _ m 0°1
f #1710 g T | utd 3TuI OAT3 pI~8( L] 9] S [ ¥ D2 - =
] | ! [ L] | €] ¢ §+Z=2T [21-v | »=0 EX b
e : S&eq [ "3m Apog |-eTOWND sAeq . SIN0OH 2U0D wwmwmw
{bx) “s3am Apog ueopn ] ueon 30 (w) AjzTTEeRIOU ‘(S) StLIS JO 3/SUQ
433 eM i
polLLISLP LW T Y3ILM pausjsLouw punodwod ue|npuedb paiidde jO wedb yde3j  uOTITPUOD ALIHM ANVIVIZ MAN
e sirgevd ITYn
pajend|ed 10N 4°s paje|no|eo JON  odois 0Sg7 TunMad FIAOY
L pale Naled 30N “I°D 356 570 26 7 «%%a1 |
L T1T «AH0D3ILYD ALTIIXOL SUBYLBIOLO [ UOBXBH  :@NAQSWOD

H XIOGN3ddY

9/ 120-LNP “8L-5L00-19 "ON Apnis




ok e £

o g

furzigLsuag oN - G2>
Bulzi3Lsuas PLIW - 001-G¢ —
furzijLsuas Buouals - 00I< ed+ £- 0 0 Mm“mmmwm
S9400S |2ul4 (ee g 131
2°0 0 0 f, - = pdud 3IS3Y
*sb1d eaurnb 01/01 .
up uor3oedd Bursi}isuds e Teutd | TeI3ITUI TeuTd TeT3Tul | TPutd TeTaTul SIH 81
pamMoys [04JU0d m>Pquoa gINg | punodwod 3IS3L juenITd (B) aybtem Apod UEdKW
-sbid eautnb | <j:ed T+ 0 0 co+ €+ T0a3u0d
uL uotjoead uoL3ezL3Lsuas e| 1v€ 61 y6v $62 BAT3ITSOJ
aonpoad jou pLp punoduiod 1saL| ¢°0 8°0 0 0 wmﬂ wmm o@D 3594]
[
T teutd | TeI3TUIL Teutd _ TeT3Tul TeUTd TeT3aTul SaIH ¥
SAUSIED - 3usniig (B) aubiam Xpod uesu

ponoCoUTy Y591
# S9I00C UOTIe]3TaAAT uesy

Amuzow mchcwnogo—;uvgupcro 11043U0) dALILSOd
3

auL[BS Ul uoLInios oo4ad T°0 B 4C W T°0

P

40 s950p buiz1}Lsuds ue3 = uoiL3oaluyl Fmsgmnmxp:H :X3T3UBpT zH<mammwmqamam
3URYJ 3040 [UDBXAH :5oue3sans NOIINYZILISNES HId VANIND
w:m;umouoﬁsumxmz : @NAOGHOD
I XIGN3ddvY

L Prors

BaATAd IS saadth LA T A e B S i

FONE S ARV R EATE 2045 Bzt br ot Wit i Al addeeted

- NP “8/-G/00-1S ‘ON Apn3s

AN A nde ihaltn. MRS AL EAES

I-1




GECIE T 4o

TR

Studyv No. 51-0075-78, Jul - Oct 76

AZPENDIX J

ACUTE INHALATION EXPOSURE
SINGLE 8-rOUR EXPOSURE OF MALE RATS
HEXACHLOROE "HANE VAPOR

VLY BT ATp e T

TABLE 1. WEAN BODY WEIGHT (g)

Preeyposure Post Exposure
1 —Riy—_ '—DEiL_
: Treatment Group 0 1 3 7 14
+ !
Chamber Control 122 130 153 178 227
3 +5 +6 +6 8 4
t Exposure at 23°C 124 124 143 172 216
4 +8 +8 +11 +16 +21

TABLE 2. ORGAN-TO-BODY WEIGHT RATIOS OF MALZ RATS NECROPSIED 14 DAYS AFTZR

%

P

EXPOSURE

% Mean Organ-to-Body Weight Ratios

i Mean Terminal Grams per 100 Grams Body Weight

E Treatment Group Body Weight Liver Kidney Spleen Lung Testes

£ (g)

. Chamber Control 227 4,7 0.9 0.42 0.7 1.1

£ +14 +0.2  +0.1 +0.04  +0.1  +0.1

: Exposure at 23°C 216 50 0.9 0.35 0.6 1.1
+21 +0.3  +0.,1 +0.05  +0.1 $0.2

I TR TN LT D S
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APPENDIX K
ACUTE INHALATION EXPOSURE

SINGLE 8-HOUR EXPOSURE OF MALE RATS
HEXACHLOROETHANE VAPOR

TABLE 1. MEAN BODY WEIGHT (g)

Preexgosure Post Exposure
ay ay

Treatment Group 0 1 3 7 14
Chamber Control 125 128 144 171 220
+6 +6 +7 +10 +13
Exposure at 50°C 116* 101* 117* 145* 188
+12 +13 +14 +10 +18

* Significantly different from controls at p 0.01 Tevel of probability.

TABLE 2. ORGAN-TO-80DY WEIGHT RATIOS OF MALE RATS NECROPSIED 14 DAYS AFTER

EXPOSURE

Mean Organ-to-Body Weight Ratios

Mean Terminal Grams per 100 Grams Body Weight
Treatment Group Body Weight Liver Kidney Spleen Lung Testes

(g)

Chamber Control 220 4,5 0.9 0.4 0.7 1.1
13 0.2 +0.1 40,1 +0.1 +0.1
Exposure at 50°C 188 4.3 0.8 0.4 0.7 1.1
+18 +0.2 +0.1 +0.1 +0.1  +0.1
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APPENDIX L
ACUTE INHALATION EXPOSURE

SINGLE 6~-HOUR EXPOSURE OF MALE RATS
HEXACHLOROETHANE VAPOR

TABLE 1. MEAN BODY WEIGHT (g)

Preexposure Post Exposure
Bay ay

Treatment Group 0 1 3 7 14
Chamber Control 110 112 133 146 192
110 +10 +9 12 +11
Exposure at 50°C 113 106 128 153 200
+7 +3 +6 +7 +10

TABLE 2. ORGAN-TQ-BODY WEIGHT RATIOS OF MALE RATS NECROPSIED 14 DAYS AFTER

EXPOSURE

Mean Organ-to-Body Weight Ratios

Mean Terminal Grams per 100 Grams Body Weight
Treatment Group Body Weight Liver Kidney Spleen Lung Testes

(9)

Chamber Control 192 5.0 0.9 0.4 0.7 1.2
+11 +0.3 0.1 +0.1 +0.1 +0.1
Exposure at 50°C 200 5.2 0.9 0.4 0.7 1.1
+10 +0.1 +0.1 0.1 +0.1 0.2
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